Regulation of PMA-induced MUC5AC expression by heparin in human bronchial epithelial cells.
Mucus hypersecretion is a major pathophysiologic feature in chronic inflammatory airway diseases. Oxidative stress plays a pivotal role in this process. Recent studies have found that heparin has antioxidant effects which can reduce free radical damage. Here, we hypothesized that heparin has some influence on the expression of mucin 5AC (MUC5AC) induced by phorbol myristate acetate (PMA) in a bronchial epithelial cell line (HBE16), also we have investigated the potential mechanism involved in the process. We found that ROS, the mRNA of Duox1, EGFR and MUC5AC, as well as the protein levels of Duox1, p-EGFR, EGFR, and MUC5AC in the PMA group were significantly increased when compared with the control group (all P < 0.01). After pretreatment with heparin however, there was a significant decrease in ROS levels, the mRNA of Duox1, EGFR, and MUC5AC, and the protein levels of Duox1, p-EGFR, EGFR, and MUC5AC, when compared with the PMA group (all P < 0.01). MUC5AC protein in the supernatant was inhibited in a dose-dependent manner by heparin. Pretreatment with DMTU resulted in a significant decrease in ROS content, the mRNA of Duox1, EGFR, and MUC5AC as well as the protein levels of Duox1, p-EGFR, EGFR, and MUC5AC when compared with the PMA group (all P < 0.01). When cells were pretreated with both heparin and DMTU, there was a further reduction in ROS content, the mRNA of Duox1, EGFR, and MUC5AC as well as the protein levels of Duox1, p-EGFR, EGFR, and MUC5AC, when compared with either the PMA group, heparin group, or DMTU group (all P < 0.01). Our results show that PMA can induce MUC5AC expression by activation of the Duox1-ROS-TACE-TGF-α-EGFR signaling pathway. Heparin can decrease the level of Duox1, ROS production and block the PMA-induced activation of EGFR, thus inhibiting the overexpression of mucin MUC5AC in a dose-dependent manner. In addition to reducing ROS production, heparin may also inhibit the expression of MUC5AC through other signal mechanisms.